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THE ELECTRIC FURNACE
Electric Measurements.—In electric smelting, the voltmeter and voltage coil of the wattmeter can be connected directly to the furnace terminals, or the bus-bars supplying these, as electric furnaces are almost always operated at moderate voltages; but the currents supplied, to electric furnaces are in general very large and only a small fraction of the whole current flows through the ammeter and current coil of the wattmeter for the purpose of measurement. In the case of direct currents this is effected by means of a shunt
FIG. 54.—Shunt and ammeter.
(marked 5* in Fig. 54); this has a low resistance (between the points a and J) which is an exact fraction of the resistance of the ammeter A and connecting wires. The indication of the ammeter must therefore be multiplied by a factor to give the value of the whole current. In the measurement of alternating current a current-transformer is used. This is a small transformer Fig. 55, having the low-tension winding S in the main circuit and the high-tension winding s in circuit with the ammeter and the wattmeter. The current in this circuit is a definite fraction of the current in the main circuit and
FIG. 55.—Current transformer.
the readings of both the ammeter and the wattmeter must be multiplied by a constant to obtain the amperes and watts supplied to the furnace F. In most cases the low-tension winding S is not a part of the current transformer but is merely a piece of the cable, or conductor, carrying the current to the furnace. The current transformer then consists of the high-tension winding s and the iron core, which passes through the winding s and can be looped around the main conductor.lin furnace, it is frequently much lower, sometimes as low as 60 per cent.
